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,QWURGXFWLRQ
$PRQJYDULRXVDSSURDFKHVLQZHDWKHULQJVWXGLHVWKHWHFKQLFDOGHYHORSPHQWLQQRQFRQWDFWLQGLUHFWPHDVXUHPHQWV
RI URFN VXUIDFHPRUSKRORJ\XVLQJ ODVHU VFDQQHUV KDV HQDEOHGGHWHFWLRQ DQGTXDQWLWDWLYH HYDOXDWLRQRI FKDQJHV LQ
URFN VXUIDFH *yPH]3XMRO HW DO 0RVHV HW DO 6XFKPHDVXUHPHQWV LQFOXGLQJYROXPHHVWLPDWLRQRI
FKDQJHVLQURFNVXUIDFHDUHFUXFLDOIRUXQGHUVWDQGLQJSURFHVVHVRIURFNZHDWKHULQJ
/DVHUVFDQQLQJDSSURDFKHVKDYHEHHQFRPPRQO\DSSOLHGLQJHRPRUSKRORJLFDOVWXGLHVLQERWKILHOGDQGODERUDWRU\
DWYDULRXVVFDOHV7DUJHWREMHFWV IRU ODVHUVFDQQLQJRIWHQUHIHUUHG WRDV OLGDUOLJKWGHWHFWLRQDQGUDQJLQJ LQFOXGH

















D FDSDELOLW\ RI DQDO\VLV RQ WKH LQWHQVLW\ YDOXHV RI ODVHU UHWXUQV WR GHWHFW GLIIHUHQFHV LQ URFN VXUIDFH FRQGLWLRQV
&DPSRV ,QRFHQFLR HW DO 8QOLNH WKH WUDGLWLRQDO SRLQWEDVHGPHDVXUHPHQW RI URFN VXUIDFH FKDQJHV WKHVH
UHODWLYHO\QHZWHFKQRORJLHVKDYHODUJHDGYDQWDJHV LQGHWHFWLQJVSDWLDOGLVWULEXWLRQRIVXFKVXEWOHFKDQJHVRQURFN
VXUIDFHE\ZHDWKHULQJ+RZHYHUWKHDFFXUDFLHVRIODVHUPHDVXUHPHQWGHSHQGRQYDULRXVIDFWRUVLQFOXGLQJGLVWDQFH
IURP WKH VFDQQHU WR WKH WDUJHW VXUIDFH ODVHU IRRWSULQW VL]H DQJOH RI ODVHU SXOVH DQG WKH QDWXUH RI WKH VXUIDFH
WRSRJUDSK\6FKDHIHUDQG,QNSHQ0RVHVHWDO$OVRDFFXUDWHUHJLVWUDWLRQRISRLQWFORXGVREWDLQHGLQ
GLIIHUHQW WLPH LVFUXFLDO IRUGHWHFWLQJDFWXDOYROXPHVRU UDWHVRIFKDQJLQJVXUIDFH WRSRJUDSK\2OVHQHWDO
/DJXHHWDO   ,QRUGHU WRDVVHVV WKH VSDWLDOGLVWULEXWLRQRI VXUIDFHFKDQJHVRQD URFNVXUIDFHZHSHUIRUP
UHSHDWHGPHDVXUHPHQWE\7/6DWD WHVWSORWRIDQDUWLILFLDOFDYHZDOOZKHUHVDOWZHDWKHULQJ LVDFWLYHO\RFFXUULQJ
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,VVXHV RQ UHJLVWUDWLRQ RI 7/6 GDWD REWDLQHG LQ GLIIHUHQW WLPH DUH ILUVW H[DPLQHG 7KH DFWXDO FKDQJHV RQ WKHZDOO
VXUIDFHDUHWKHQH[WUDFWHGDQGWKHLUVSDWLDOGLVWULEXWLRQLVGLVFXVVHG
0HWKRGV
2.1. Study Site 
7KH VWXG\VLWH LV DQDUWLILFLDO FDYHFRPSOH[QDPHG<RVKLPL+\DNXDQD ORFDWHGDW FHQWUDO6DLWDPD3UHIHFWXUH LQ















7; LQVWHDG RI */6 EHFDXVH 7; LV PRUH VXLWDEOH IRU VXFK VKRUW UDQJHPHDVXUHPHQWV )LJ E 7; LV






)RUFRPSDULVRQRI WKHSRLQWFORXGGDWDREWDLQHGDWGLIIHUHQW WLPHV WKHSRLQWFORXGVDUHUHJLVWHUHG WRHDFKRWKHU
XVLQJ UHIHUHQFH WDUJHWV LQVWDOOHG DURXQG WKH WDUJHW ZDOO DQG WKH UHJLVWUDWLRQ LV IXUWKHU UHILQHG XVLQJ WKH LWHUDWLYH
FORVHVWSRLQW,&3DOJRULWKP%HVODQG0F.D\%HUJHYLQHWDOEXLOWLQWKH5HDO:RUNVVRIWZDUH6XFK
DFORXGEDVHGUHJLVWUDWLRQPHWKRGKDVDQDGYDQWDJHLQWKDWPDQ\WLHSRLQWVUHJLVWUDWLRQWDUJHWVDUHQRWQHFHVVDULO\
LQVWDOOHG LQ VXFK VWXG\ VLWH UHFRJQL]HG DV D SDUW RI FXOWXUDO KHULWDJH 7KH ILUVWPHDVXUHPHQW GDWDVHW LV VHW DV WKH
UHIHUHQFH DQG HDFK RI WKH IROORZLQJ GDWDVHW LV VXFFHVVLYHO\ DOLJQHG WR RQH SUHYLRXV GDWDVHW 7KH GLIIHUHQFHV LQ
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7KLVDSSURDFKLVWKHUHIRUHVXLWDEOHIRUGLUHFWFRPSDULVRQRIWKUHHGLPHQVLRQDOO\VWUXFWXUHGSRLQWFORXGV7KHSHULRGV











7DEOH VKRZV WKHSURSHUWLHVRISRLQWFORXGV IRUHDFKPHDVXUHPHQW VHULHVREWDLQHGE\7/67KHGHQVLW\RI WKH













RXW WKH WDUJHWZDOO DUHD DQG WKH ,&3 UHJLVWUDWLRQSURFHGXUHZDV UHSHDWHGO\ DSSOLHG WRSHUIRUP IXUWKHU UHILQHPHQW
ZLWKPLQLPXPHUURU YDOXHVRI WKH SRLQWWRSRLQW GLVWDQFHV DW ±PPZKLFK VHHPV VPDOO HQRXJK WRGHWHFW
PLOOLPHWUHWRFHQWLPHWUHVFDOHFKDQJHVLQWKHZDOOVXUIDFH7DEOH
7KH WKUHHGLPHQVLRQDO FORXGWRFORXG GLVWDQFHV ZHUH FRPSXWHG IRU HDFK 3HULRG XVLQJ WKH 0& DOJRULWKP $V




SDUW EXW WKH\ DUH UHJDUGHG DV QRW VLJQLILFDQW EHFDXVH  WKH ORZHUPRVW SRUWLRQV RI WKH ZDOO DUH UHODWHG WR WKH
VHGLPHQWDWLRQRIPXGG\ IUDJPHQWV IDOOHQ IURP WKHZDOO EXW DFFXUDWH YROXPHWULF HVWLPDWLRQRI VXFK VHGLPHQWV LV









GDWHRIPHDVXUHPHQW 'HF )HE 6HS 'HF
WHUUHVWULDOODVHUVFDQQHUXVHG */6 7; 7; 7;
QXPEHURISRLQWV    
SRLQWGHQVLW\SWP    
DYHUDJHSRLQWVSDFLQJPP    
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GXUDWLRQPRQWK    
UHILQHPHQWHUURUPP SRLQWFORXG    ±
PHDQGLIIHUHQFHPP GLIIHUHQFHUDVWHU    
VWDQGDUGHYLDWLRQRIGLIIHUHQFHPP GLIIHUHQFHUDVWHU    
QXPEHURIGHWDFKPHQW]RQHV SRO\JRQ    
PHDQDUHDRIGHWDFKPHQW]RQHVFP SRO\JRQ    
VWDQGDUGGHYLDWLRQRIDUHDRIGHWDFKPHQW]RQHVFP SRO\JRQ    
WRWDODUHDRIGHWDFKPHQW]RQHVFP SRO\JRQ    
PHDQYROXPHRIGHWDFKPHQW]RQHVFP SRO\JRQ    
VWDQGDUGGHYLDWLRQRIYROXPHRIGHWDFKPHQW]RQHVFP SRO\JRQ    
WRWDOYROXPHRIGHWDFKPHQW]RQHVFP SRO\JRQ    
PHDQGHSWKRIGHWDFKPHQW]RQHVPP SRO\JRQ    


























ZLWKLQ VXFK WKLQ OD\HU RI WKH URFN VXUIDFH 7KH RFFDVLRQDO GHSWK RI FD  PP ZRXOG EH GXH WR WKH EORFN\
GHWDFKPHQWRIGLVWLQFWVXUIDFHOD\HURIWKHZDOOZKLFKFDQEHREVHUYHGRQWKHZDOOVXUIDFHDVWKHFOHDUFRQWUDVWRI
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GHWDFKHG DQG UHPDLQLQJ GRPDLQV )LJ E 6XFK ELPRGDO GLVWULEXWLRQ RI WKH GHSWK RI GHWDFKPHQW LQGLFDWHV WKDW
ZHDWKHULQJLVHIIHFWLYHO\RFFXUULQJLQDFHUWDLQGHSWKWRIRUPYXOQHUDEOHOD\HUVRQWKHURFNVXUIDFH

















7KLUGO\ WKH IHDVLEOH OHYHO RI GHWHFWLRQ IRU WKH ZDOO VXUIDFH FKDQJHV VKRXOG IXUWKHU EH DVVHVVHG EDVHG RQ WKH
HYDOXDWLRQRIHUURUVGHULYHGIURPERWKUHJLVWUDWLRQDQGVFDQQHULWVHOI,QWKLVVWXG\ZHIRXQGWKDWWKHFKDQJHVPRUH
WKDQFDPPZRXOGEHGHWHFWDEOHEXWWKHGHWDFKPHQWVRIZDOOVXUIDFHE\VDOWZHDWKHULQJFDQEHRFFXUULQJDWPXFK
VPDOOHU VFDOHV 7DND\D DQG2JXFKL  7DND\D HW DO  7R LPSURYH WKH OHYHO RI GHWHFWLRQ LQ WKH IXWXUH
PHDVXUHPHQWVIXUWKHUFDUHIXORSHUDWLRQRIWKHODVHUVFDQQHUDVZHOODVUHJLVWUDWLRQSURFHVVLQWKHVRIWZDUHZLOOEH
QHFHVVDU\IRUWKHUHGXFWLRQRIWKHHUURUV,QDGGLWLRQIXUWKHUFRQWLQXRXVPHDVXUHPHQWVZRXOGEHUHTXLUHGIRUORQJ
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